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This section deals specifically with steelhead trout.  It is part of a larger report, the 
remaining sections of which can be accessed from the same website used to access this 
section (http://www.nwfsc.noaa.gov/).  The main body of the report (Background and 
Introduction) contains background information and a description of the methods used in 
the risk analyses. 
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B.  STEELHEAD 

B.1. BACKGROUND AND HISTORY OF LISTINGS 
Background 

 
Steelhead is the name commonly applied to the anadromous form of the biological species 

Oncorhynchus mykiss.  The present distribution of steelhead extends from Kamchatka in Asia, 
east to Alaska, and down to southern California (NMFS 1999), although the historic range of O. 
mykiss extended at least to the Mexico border (Busby et al. 1996).  O. mykiss exhibit perhaps the 
most complex suite of life history traits of any species of Pacific salmonid.  They can be 
anadromous or freshwater resident (and under some circumstances, apparently yield offspring of 
the opposite form).  Those that are anadromous can spend up to 7 years in fresh water prior to 
smoltification, and then spend up to 3 years in salt water prior to first spawning.  The half-
pounder life-history type in Southern Oregon and Northern California spends only 2 to 4 months 
in salt water after smoltification, then returns to fresh water and outmigrates to sea again the 
following spring without spawning.  This species can also spawn more than once (iteroparous), 
whereas all other species of Oncorhynchus except O. clarki spawn once and then die 
(semelparous).  The anadromous form is under the jurisdiction of the National Marine Fisheries 
Service (NMFS), while the resident freshwater forms, usually called “rainbow” or “redband” 
trout, are under the jurisdiction of U. S. Fish and Wildlife Service (FWS). 

 
Within the range of West Coast steelhead, spawning migrations occur throughout the year, 

with seasonal peaks of activity.  In a given river basin there may be one or more peaks in 
migration activity; since these runs are usually named for the season in which the peak occurs, 
some rivers may have runs known as winter, spring, summer, or fall steelhead.  For example, 
large rivers, such as the Columbia, Rogue, and Klamath rivers, have migrating adult steelhead at 
all times of the year.  There are local variations in the names used to identify the seasonal runs of 
steelhead; in Northern California, some biologists have retained the use of the terms spring and 
fall steelhead to describe what others would call summer steelhead. 

 
Steelhead can be divided into two basic reproductive ecotypes, based on the state of sexual 

maturity at the time of river entry, and duration of spawning migration (Burgner et al. 1992).  
The stream-maturing type (summer steelhead in the Pacific Northwest and Northern California) 
enters fresh water in a sexually immature condition between May and October and requires 
several months to mature and spawn.  The ocean-maturing type (winter steelhead in the Pacific 
Northwest and Northern California) enters fresh water between November and April with well-
developed gonads and spawns shortly thereafter.  In basins with both summer and winter 
steelhead runs, it appears that the summer run occurs where habitat is not fully utilized by the 
winter run or a seasonal hydrologic barrier, such as a waterfall, separates them.  Summer 
steelhead usually spawn farther upstream than winter steelhead (Withler 1966, Roelofs 1983, 
Behnke 1992).  Coastal streams are dominated by winter steelhead, whereas inland steelhead of 
the Columbia River Basin are almost exclusively summer steelhead.  Winter steelhead may have 
been excluded from inland areas of the Columbia River Basin by Celilo Falls or by the 
considerable migration distance from the ocean.  The Sacramento-San Joaquin River Basin may 
have historically had multiple runs of steelhead that probably included both ocean-maturing and 



Draft Report          2/20/2003 
 

B.  STEELHEAD  2 

stream-maturing stocks (CDFG 1995, McEwan and Jackson 1996).  These steelhead are referred 
to as winter steelhead by the California Department of Fish and Game (CDFG); however, some 
biologists call them fall steelhead (Cramer et. al 1995).  It is thought that hatchery practices and 
modifications in the hydrology of the basin caused by large-scale water diversions may have 
altered the migration timing of steelhead in this basin (D. McEwan, pers. commun.). 

 
Inland steelhead of the Columbia River Basin, especially the Snake River Subbasin, are 

commonly referred to as either A-run or B-run.  These designations are based on a bimodal 
migration of adult steelhead at Bonneville Dam (235 km from the mouth of the Columbia River) 
and differences in age (1- versus 2-ocean) and adult size observed among Snake River steelhead.  
It is unclear, however, if the life history and body size differences observed upstream are 
correlated back to the groups forming the bimodal migration observed at Bonneville Dam.  
Furthermore, the relationship between patterns observed at the dams and the distribution of 
adults in spawning areas throughout the Snake River Basin is not well understood.  A-run 
steelhead are believed to occur throughout the steelhead-bearing streams of the Snake River 
Basin and the inland Columbia River; B-run steelhead are thought to be produced only in the 
Clearwater, Middle Fork Salmon, and South Fork Salmon Rivers (IDFG 1994).  

 
The half-pounder is an immature steelhead that returns to fresh water after only 2 to 4 

months in the ocean, generally overwinters in fresh water, and then outmigrates again the 
following spring.  Half-pounders are generally less than 400 mm and are reported only from the 
Rogue, Klamath, Mad, and Eel Rivers of Southern Oregon and Northern California (Snyder 
1925, Kesner and Barnhart 1972, Everest 1973, Barnhart 1986); however, it has been suggested 
that as mature steelhead, these fish may only spawn in the Rogue and Klamath River Basins 
(Cramer et al. 1995).  Various explanations for this unusual life history have been proposed, but 
there is still no consensus as to what, if any, advantage it affords to the steelhead of these rivers. 

 
As mentioned earlier, O. mykiss exhibits varying degrees of anadromy.  Non-anadromous 

forms are usually called rainbow trout; however, nonanadromous O. mykiss of the inland type are 
often called Columbia River redband trout.  Another form occurs in the upper Sacramento River 
and is called Sacramento redband trout.  Although the anadromous and nonanadromous forms 
have long been taxonomically classified within the same species, the exact relationship between 
the forms in any given area is not well understood.  In coastal populations, it is unusual for the 
two forms to co-occur; they are usually separated by a migration barrier, be it natural or 
manmade.  In inland populations, co-occurrence of the two forms appears to be more frequent.  
Where the two forms co-occur, "it is possible that offspring of resident fish may migrate to the 
sea, and offspring of steelhead may remain in streams as resident fish" (Burgner et al. 1992, p. 6; 
see also Shapovalov and Taft 1954, p. 18).  Mullan et al. (1992) found evidence that in very cold 
streams, juvenile steelhead had difficulty attaining mean threshold size for smoltification and 
concluded that most fish in the Methow River in Washington that did not emigrate downstream 
early in life were thermally-fated to a resident life history regardless of whether they were the 
progeny of anadromous or resident parents.  Additionally, Shapovalov and Taft (1954) reported 
evidence of O. mykiss maturing in fresh water and spawning prior to their first ocean migration; 
this life-history variation has also been found in cutthroat trout (O. clarki) and some male 
chinook salmon (O. tshawytscha). 
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In May 1992, NMFS was petitioned by the Oregon Natural Resources Council (ONRC) 
and 10 co-petitioners to list Oregon's Illinois River winter steelhead (ONRC et al. 1992).  NMFS 
concluded that Illinois River winter steelhead by themselves did not constitute an ESA "species" 
(Busby et al. 1993, NMFS 1993a).  In February 1994, NMFS received a petition seeking 
protection under the Endangered Species Act (ESA) for 178 populations of steelhead 
(anadromous O. mykiss) in Washington, Idaho, Oregon, and California.  At the time, NMFS was 
conducting a status review of coastal steelhead populations (O. m. irideus) in Washington, 
Oregon, and California.  In response to the broader petition, NMFS expanded the ongoing status 
review to include inland steelhead (O. m. gairdneri) occurring east of the Cascade Mountains in 
Washington, Idaho, and Oregon. 
 

In 1995, the steelhead Biological Review Team (BRT) met to review the biology and 
ecology of West Coast steelhead.  After considering available information on steelhead genetics, 
phylogeny, and life history, freshwater ichthyogeography, and environmental features that may 
affect steelhead, the BRT identified 15 ESUs—12 coastal forms and three inland forms.  After 
considering available information on population abundance and other risk factors, the BRT 
concluded that five steelhead ESUs (Central California Coast, South-Central California Coast, 
Southern California, Central Valley, and Upper Columbia River) were presently in danger of 
extinction, five steelhead ESUs (Lower Columbia River, Oregon Coast, Klamath Mountains 
Province, Northern California, and Snake River Basin) were likely to become endangered in the 
foreseeable future, four steelhead ESUs (Puget Sound, Olympic Peninsula, Southwest 
Washington, and Upper Willamette River) were not presently in significant danger of becoming 
extinct or endangered, although individual stocks within these ESUs may be at risk, and one 
steelhead ESU (Middle Columbia River) was not presently in danger of extinction but the BRT 
was unable to reach a conclusion as to its risk of becoming endangered in the foreseeable future. 
 

Of the 15 steelhead ESUs identified by NMFS, five are not listed under the ESA: 
Southwest Washington, Olympic Peninsula, and Puget Sound (Federal Register, Vol. 61, No. 
155, August 9, 1996, p. 41558), Oregon Coast (Federal Register, Vol. 63, No. 53, March 19, 
1998, p. 13347), and Klamath Mountain Province (Federal Register, Vol. 66, No. 65, April 4, 
2001, p. 17845); eight are listed as threatened: Snake River Basin, Central California Coast and 
South-Central California Coast (Federal Register, Vol. 62, No. 159, August 18, 1997, p. 43937), 
Lower Columbia River, California Central Valley (Federal Register, Vol. 63, No. 53, March 19, 
1998, p. 13347), Upper Willamette River, Middle Columbia River (Federal Register, Vol. 64, 
No. 57, March 25, 1999, p. 14517), and Northern California (Federal Register, Vol. 65, No. 110, 
June 7, 2000, p.36074), and two are listed as endangered: Upper Columbia River and Southern 
California (Federal Register, Vol. 62, No. 159, August 18, 1997, p. 43937). 

 
The West Coast steelhead BRT1 met in January 2003 to discuss new data received and to 

determine if the new information warranted any modification of the conclusions of the original 
                                                 
1 The biological review team (BRT) for the updated status review for West Coast steelhead included, from the 
NMFS Northwest Fisheries Science Center: Thomas Cooney, Dr. Robert Iwamoto, Gene Matthews, Dr. Paul 
McElhany, Dr. James Myers, Dr. Mary Ruckelshaus, Dr. Thomas Wainwright, Dr. Robin Waples, and Dr. John 
Williams; from NMFS Southwest Fisheries Science Center: Dr. Peter Adams, Dr. Eric Bjorkstedt, Dr. David 
Boughton, Dr. John Carlos Garza, Dr. Steve Lindley, and Dr. Brian Spence; from the U.S. Fish and Wildlife 
Service, Abernathy, WA: Dr. Donald Campton; and from the USGS Biological Resources Division, Seattle: Dr. 
Reginald Reisenbichler. 



Draft Report          2/20/2003 
 

B.  STEELHEAD  4 

BRTs.  This report summarizes new information and the preliminary BRT conclusions on the 
following ESUs:  Snake River Basin, Upper Columbia River, Middle Columbia River, Lower 
Columbia River, Upper Willamette River, Northern California, Central California Coast, South-
Central California Coast, Southern California, and California Central Valley. 
 

Resident fish 
 

 As part of this status review update process, a concerted effort was made to collect 
biological information for resident populations of O. mykiss.  Information from listed ESUs in 
Washington, Oregon, and Idaho is contained in a draft report by Kostow (2003), and the sections 
below summarize relevant information from that report for specific ESUs.  A table (Appendix 
B.5.1) summarizes information about resident O. mykiss populations in California. 
 
 The BRT had to consider in more general terms how to conduct an overall risk 
assessment for an ESU that includes both resident and anadromous populations, particularly 
when the resident individuals may outnumber the anadromous ones but their biological 
relationship was unclear or unknown.  Some guidance is found in Waples (1991), which outlines 
the scientific basis for the NMFS ESU policy.  That paper suggested that an ESU that contains 
both forms could be listed based on a threat to only one of the life history traits “if the trait were 
genetically based and loss of the trait would compromise the ‘distinctiveness’ of the population” 
(p. 16).  That is, if anadromy were considered important in defining the distinctiveness of the 
ESU, loss of that trait would be a serious ESA concern.  In discussing this issue, the NMFS ESU 
policy (FR notice citation) affirmed the importance of considering the genetic basis of life 
history traits such as anadromy, and recognized the relevance of a question posed by one 
commenter:  “What is the likelihood of the nonanadromous form giving rise to the anadromous 
form after the latter has gone locally extinct?” 
 
 The BRT also discussed another important consideration, which is the role anadromous 
populations play in providing connectivity and linkages among different spawning populations 
within an ESU.  An ESU in which all anadromous populations had been lost and the remaining 
resident populations were fragmented and isolated would have a very different future 
evolutionary trajectory than one in which all populations remained linked genetically and 
ecologically by anadromous forms. 
 
 In spite of concerted efforts to collect and synthesize available information on resident 
forms of O. mykiss, existing data are very sparse, particularly regarding interactions between 
resident and anadromous forms (Kostow 2003).  The BRT was frustrated by the difficulties of 
considering complex questions involving the relationship between resident and anadromous 
forms, given this paucity of key information.  To help focus this issue, the BRT considered a 
hypothetical scenario that has varying degrees of relevance to individual steelhead ESUs.  In this 
scenario, the once-abundant and widespread anadromous life history is extinct or nearly so, but 
relatively healthy native populations of resident fish remain in many geographic areas.  The 
question considered by the BRT was the following:  Under what circumstances would you 
conclude that such an ESU was not in danger of extinction or likely to become endangered?  The 
BRT identified the required conditions as: 
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1) The resident forms are capable of maintaining connectivity among populations to the 

extent that historic evolutionary processes of the ESU are not seriously disrupted; 
2) The anadromous life history is not permanently lost from the ESU but can be regenerated 

from the resident forms. 
 

Regarding the first criterion, although some resident forms of salmonids are known to 
migrate considerable distances in freshwater, extensive river migrations have not been 
demonstrated to be an important behavior for resident O. mykiss, except in rather specialized 
circumstances (e.g., forms that migrate from a stream to a large lake or reservoir as a surrogate 
for the ocean).  Therefore, the BRT felt that loss of the anadromous form would, in most cases, 
substantially change the character and future evolutionary potential of steelhead ESUs.  
Regarding the second criterion, it is well established that resident forms of O. mykiss can 
occasionally produce anadromous migrants, and vice versa (Mullan et al. 1992, Zimmerman and 
Reeves 2000, Kostow 2003), just as has been shown for other salmonid species (e. g., O. nerka, 
Foerster 1947, Fulton and Pearson 1981, Kaeriyama et al. 1992; coastal cutthroat trout O. clarki 
clarki, Griswold 1996, Johnson et al. 1999; brown trout Salmo trutta, Jonsson 1985; and Arctic 
char Salvelinus alpinus, Nordeng 1983).  However, available information indicates that the 
incidence of these occurrences is relatively rare, and there is even less empirical evidence that, 
once lost, a self-sustaining anadromous run can be regenerated from a resident salmonid 
population.  Although this must have occurred during the evolutionary history of O. mykiss, the 
BRT found no reason to believe that such an event would occur with any frequency or within a 
specified time period.  This would be particularly true if the conditions that promote and support 
the anadromous life history continue to deteriorate.  In this case, the expectation would be that 
natural selection would gradually eliminate the migratory or anadromous trait from the 
population, as individuals inheriting a tendency for anadromy migrate out of the population but 
do not survive to return as adults and pass on their genes to subsequent generations. 

 
Given the above considerations, the BRT focused primarily on information for anadromous 

populations in the risk assessments for steelhead ESUs.  However, as discussed below in the 
“BRT Conclusions” section, the presence of relatively numerous, native resident fish was 
considered to be a mitigating risk factor for some ESUs. 
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B.2.9 SOUTHERN CALIFORNIA STEELHEAD 

B.2.9.1 Previous BRT Conclusions 

The geographic range of the ESU extends from the the Santa Maria River Basin near the 
town of Santa Maria, south to the United States border with Mexico.  There is a report of O. 
mykiss populations in Baja California del Norte (Ruiz-Campos and Pister 1995); these 
populations are thought to be resident trout, but may be part of the ESU if found to be 
anadromous (note that they do not lie within the jurisdiction of the Endangered Species Act).  
Schiewe (1997) cites reports of several other steelhead populations south of the border.  The 
southern California ESU is the extreme southern limit of the anadromous form of O. mykiss.  It 
was separated from steelhead populations to the north on the basis of a general faunal transition 
(in the fauna of both freshwater and marine systems) in the vicinity of Point Concepcion.  The 
genetic differentiation of steelhead populations within the ESU, and from other ESUs in northern 
California or the Pacific Northwest appears to be great; however the conclusion is based on 
genetic data from a small number of populations.  
 
Summary of major risks and status indicators 
 
Risks and limiting factors—There has been extensive loss of populations, especially south of 
Malibu Creek, due to urbanization, dewatering, channelization of creeks, human-made barriers to 
migration, and the introduction of exotic fish and riparian plants.  Many of these southern-most 
populations may have originally been marginal or intermittent (i.e. exhibiting repeated local 
extinctions and recolonizations in bad and good years respectively).  No hatchery production 
exists for the ESU.  The relationship between anadromous and resident O. mykiss is poorly 
understood in this region, but likely plays an important role in population dynamics and 
evolutionary potential of the fish. 
 
Status indicators—Historical data on the ESU are sparse.  The historic run size for the ESU was 
estimated to be at least 32,000-46,000 (estimates for the four systems comprising the Santa 
Ynez, Ventura, Santa Clara Rivers, and Malibu Creek; this omits the Santa Maria system and 
points south of Malibu Creek).  Recent run sizes for the same four systems were estimated to be 
less than 500 adults total.  No time series data were found for any populations.  
 
BRT conclusions 
 

The original BRT concluded that that ESU was in danger of extinction, noting that 
populations were extirpated from much of their historical range (Busby et al. 1996).  There was 
strong concern about widespread degradation, destruction, and blockage of freshwater habitats, 
and concern about stocking of rainbow trout.  The two major areas of uncertainty were 1) lack of 
data on run sizes, past and present; and 2) the relationship between resident and anadromous 
forms of the species in this region.  A second BRT convened for an update (Schiewe 1997) found 
that the small amount of new data did not suggest that the situation had improved, and the 
majority view was that the ESU was still in danger of extinction. 
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Listing status 

 
The ESU was listed as endangered in 1997. 
 

B.2.9.2 New Data 

 There are three new significant pieces of information: 1) Four years of adult counts in the 
Santa Clara River; 2) observed recolonizations of vacant watersheds, notably Topanga Creek in 
Los Angeles county, and San Mateo Creek in Orange county; and 3) a comprehensive 
assessment of the current distribution of O. mykiss within the historic range of the ESU 
(Boughton and Fish MS). Items (1) and (2) are described further in the analyses section below; 
item (3) is described here: 
 
Current distribution vs. historical distribution 

 
In 2002, an extensive study was made of steelhead occurrence in most of the coastal 

drainages within the geographic boundaries of the ESU (Boughton and Fish MS).  Steelhead 
were considered to be present in a basin if adult or juvenile O. mykiss were observed in stream 
reaches that had access to the ocean (i.e. no impassable barriers between the ocean and the 
survey site), in any of the years 2000-2002 (i.e. within one steelhead generation).  Of  65 
drainages in which steelhead were known to have occurred historically, between 26% and 52% 
were still occupied by O. mykiss.  The range in the estimate of occupancy occurs because 17 
basins could not be surveyed, due to logistical problems, pollution, or lack of permission to 
survey on private land (most are probably vacant, based on a subjective assessment of habitat 
degradation).  Four basins were considered vacant because they were dry, 18 were considered 
vacant due to impassable barriers below all spawning habitat; and eight were considered vacant 
because a snorkel survey found no evidence of O. mykiss.  One of the “dry” basins—San Diego 
River—may have water in some tributaries—it was difficult to establish that the entire basin 
below the dam was completely dry.  Numerous anecdotal accounts suggest that several of the 
basins that had complete barriers to anadromy may have landlocked populations of native 
steelhead/rainbow trout in the upper tributaries.  These basins include the San Diego, Otay, San 
Gabriel, Santa Ana, and San Luis Rey Rivers.  Occupancy was also determined for 17 basins 
with no historical record of steelhead occurrence; none were found to be currently occupied. 
 

Nehlsen et al. (1991) listed the following Southern California stocks as extinct: Gaviota 
Creek, Rincon Creek, Los Angeles River, San Gabriel River, Santa Ana River, San Diego River, 
San Luis Rey River, San Mateo Creek, Santa Margarita River, Sweetwater River, and Maria 
Ygnacio River.  The distributional study of 2002 determined that steelhead were present in two 
of these systems, namely Gaviota Creek (Stoecker and CCP 2002) and San Mateo Creek (a 
recent colonization; see below).  Nevertheless, the current distribution of steelhead among the 
basins of the region appears to be substantially less than what occurred historically.  Except for 
the small population in San Mateo Creek in northern San Diego County, the anadromous form of 
the species appears to be completely extirpated from all systems between the Santa Monica 
Mountains and the Mexican border. 
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Table B.2.9.1. Estimates from Busby et al. (1996), for run sizes in the major river systems of the southern 
steelhead ESU. 

River basin Run size estimate Year Reference 
Santa Ynez 20,000 – 30,000 Historic Reavis (1991) 
 12,995 – 25,032 1940s Shapovalov & Taft (1954) 
 20,000 Historic Titus et al (MS) 
 20,000 1952 CDFG (1982) 
Ventura 4,000-6,000 Historic AFS (1991) 
 4,000-6,000 Historic Hunt et al. (1992) 
 4,000-6,000 Historic Henke (1994) 
 4,000-6,000 Historic Titus et al. (MS) 
Matilija Cr. 2,000 – 2,500 Historic Clanton & Jarvis (1946) 
Santa Clara 7,000 – 9,000 Historic Moore (1980) 

 9,000 Historic Comstock (1992) 
 9,000 Historic Henke (1994) 

 
Recent colonization events 
 

Several colonization events were reported during the interval 1996-2002.  Steelhead 
colonized Topanga Creek in 1998 and San Mateo Creek in 1997 (R. Dagit, T. Hovey, pers. 
commun.).  As of this writing (October 2002) both colonizations persist although the San Mateo 
Creek colonization appears to be declining.  T. Hovey (CDFG, pers. commun.) used genetic 
analyses to establish that the colonization in San Mateo Creek was made by two spawning pairs 
in 1997.  In the summer of 2002 a dead mature female was found in the channelized portion of 
the San Gabriel River in the Los Angeles area (M. Larsen, CDFG, pers. commun.).  A single live 
adult was found trapped and over-summering in a small watered stretch of Arroyo Sequit in the 
Santa Monica Mountains (K. Pipal and D. Boughton, UCSC and NMFS, pers. commun.).  The 
“run sizes” of these colonization attempts are of the same order as recent “run sizes” in the Santa 
Clara system—namely, less than five adults per year. 
 

B.2.9.3 New and Updated Analyses 
Two significant analyses exist: 1) A critical review of the historical run sizes cited in the 

previous status review, and 2) A few new data on run size and population distribution in three of 
the larger basins. 

 
Review of historic run sizes 

 
Few data exist on historic run sizes of southern steelhead.  Based on the few data available, 

the previous status review made rough estimates for three of the large river systems (Table 
B.2.9.1), and a few of the smaller ones (Busby et al. 1996).  The run size in the Santa Ynez 
system—probably the largest run historically—was estimated to originally lie between 20,000 
and 30,000 spawners (Busby et al. 1996).  This estimate was based primarily on four references 
cited in the status review: Reavis (1991) (20,000-30,000 spawners), Titus et al. (MS) (20,000 
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spawners), Shapovalov and Taft (1954) (12,995-25,032 spawners), and CDFG (1982) (20,000 
spawners).  Examination of these references revealed the following: Reavis (1991) asserted a run 
size of 20,000-30,000, but provided no supporting evidence.  Titus et al. (MS) reviewed evidence 
described by Shapovalov (1944), to be described below.  Shapovalov and Taft (1954) did not 
address run sizes in this geographic region; the citation is probably a mis-citation for Shapovalov 
(1944).  CDFG (1982) was not obtained in time to review it for this writing. 
 

Entrix (1995) argued that the above estimates are too large.  They argue that the only 
original data on run sizes are from Shapovalov (1944), and are based on a CDFG employee’s 
visual estimate that the 1944 run was “at least as large” as runs in the Eel River (northern 
California), which the employee had observed in previous years.  Estimated run sizes for the Eel 
River ranged between 12,995 and 25,032 during the years 1939 to 1944 (Shapovalov 1944), and 
this has been reported as the estimated run size of the Santa Ynez.  Entrix (1995) observed, 
however, that the employee who made the comparison was only present at the Eel River during 
two seasons, 1938-39 and 1939-40.  The estimates for run sizes in those years were 12,995 and 
14,476 respectively, which implies that a more realistic estimate for the Santa Ynez run size is 
13,000-14,500. 

 
This revised range of estimates may itself be a maximum, because the year 1944 occurred 

toward the end of a wet period that may have provided especially favorable spawning and 
rearing conditions for steelhead (Entrix 1995).  In additon, the year 1944 seems to have occurred 
toward the end of a period in which extensive rescues of juvenile steelhead had been made 
during low-flow years (Shapovalov 1944, Titus et al. MS).  During the interval 1939-1946, a 
total of 4.3 million juveniles were rescued from drying portions of the mainstem, and usually 
replanted elsewhere in the system (no rescues were made in 1941, due to sufficient flow).  This 
averages to about 61,400 juveniles rescued per year.  Assuming that rescue operations lowered 
the mean mortality rate as intended, during the 1939-1946 interval, the Santa Ynez population 
may have increased somewhat (or failed to undergo a decline) due to the rescue operations.  
These data also suggest that even in wet years, high mortality of juveniles during the summer 
months was a common occurrence. 
 

On the other hand, the revised range of estimates (13,000-14,500) may be somewhat low, 
because it was not made until well after a significant proportion of spawning habitat had been 
lost.  The Santa Ynez system currently has two major dams on the mainstem that block portions 
of spawning and rearing habitat.  The upper dam (Gibralter) was built in 1920.  At that time, no 
estimates of run size had been made for the Santa Ynez, but it was widely known that important 
spawning areas had become landlocked above Gilbralter dam (Titus et al. MS).  The lower dam 
(Cachuma or Bradbury) was completed in 1953.  It is also worth noting that due to the flashy 
nature of the Santa Ynez mainstem, and the propensity of the region for drought, the annual run 
sizes may have been zero in some years. 
 

According to Titus et al. (MS), the Ventura River was estimated to have a run size of 
4,000-5,000 adults during a normal water year.  This estimate was made in 1946, after several 
years of planting juveniles from the Santa Ynez (27,200 in 1943, 20,800 in 1944, and 45,440 in 
1945, as well as 40,000 in 1930, 34,000 in 1931, and 15,000 in 1938).  Like the estimates for the 
Santa Clara, this estimate was made toward the end of a wet period, in a system that had received 
numerous plantings of juveniles.  As in the Santa Ynez, anecdotal accounts suggest that run sizes 
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declined precipitously during the late 1940s and 1950s, due possibly to both drought and to 
anthropogenic changes to the river system.  Similar considerations apply to the estimate made by 
Clanton and Jarvis (1946), of 2,000-2,500 adults in the Matilija basin, a major tributary of the 
Ventura River.  
 

Moore’s (1980) estimate of 9,000 spawners for the Santa Clara basin is based on the 
estimate of Clanton and Jarvis (1946) for Matilija Creek.  Moore (1980) assumed similar levels 
of production per stream mile in the two systems, and noted that at least five-times more 
spawning and rearing habitat exists in the Santa Clara.  Moore (1980) regarded his estimate as 
conservative, because although it included the major spawning areas (Santa Paula, Sespe, and 
Piru creeks), it omitted numerous small side-tributaries.  On the other hand, his estimates also 
may be biased upwards for the same reasons as the estimates for the Ventura and Santa Ynez 
basins. 

 
Ed Henke (cited in Schiewe 1997) stated that abundance of steelhead in the Southern 

California ESU was probably about 250,000 adults prior to European settlement of the region.  
His argument is based on historical methods of research involving interviews of older residents 
of the area as well as written records.  The original analysis of data producing the estimate was 
not obtained in time for the current update. 

 
In summary, the estimates of historic run sizes for this steelhead ESU are based on very 

sparse data and long chains of assumptions that are plausible but not exactly supportable.  The 
existing estimates may be biased upwards, due to the fact that they were all made in the mid-
1940s; or they may be biased downwards due to the omission of portions of spawning habitat.  
The authors of these estimates widely acknowledge both the uncertainty of the estimates, and the 
fact that average run sizes may not be terribly meaningful for this ESU, due to high year-to-year 
variability in the amount of water running through the systems. 
 
Recent run sizes of large river systems 
 

It seems likely that the larger river systems were originally the mainstay of the ESU.  Large 
river systems, which probably harbored steelhead populations in the past are (from north to 
south) the Santa Maria, the Santa Ynez, the Santa Clara, the Los Angeles, the San Gabriel, the 
Santa Ana, and possibly the San Diego.  Of these seven systems, the data suggest that steelhead 
currently occur in only three—the Santa Maria, Santa Ynez, and Santa Clara.  
 

The Santa Maria—There do not appear to be any estimates for recent run sizes in the 
Santa Maria system.  Twitchell Dam blocks access to a significant proportion of historical 
spawning habitat, the Cuyama River, one of the two major branches of the Santa Maria.  The 
other major branch, the Sisquoc River, appears to still have substantial spawning and rearing 
habitat that is accessible from the ocean; juvenile steelhead have recently been observed in these 
areas (Cardenas 1996, Kevin Cooper, Los Padres NF, pers. commun.).  
 

The Santa Ynez—Most historic spawning habitat is blocked by Cachuma and Gibralter 
Dams.  However, extensive documentation exists for steelhead/rainbow trout populations in a 
number of ocean-accessible sites below Cachuma dam (Table B.2.9.2).  These are Salsipuedes/El 
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Jaro Creeks, Hilton Creek, Alisal Creek, Quiota Creek, San Miguelito Creek, and three reaches 
in the mainstem (Hanson 1996, Engblom 1997, 1999, 2001).  Various life stages of steelhead, 
including upstream migrants and smolts, have been consistently observed at some of these sites 
(see Table B.2.9.2).  Run sizes are unknown, but likely small (<100 adults total). 
 

The Santa Clara—A few estimates of recent run sizes exist for the Santa Clara system, 
due to the presence of a fish ladder and counting trap at the Vern Freeman Diversion Dam on the 
mainstem.  This diversion dam lies between the ocean and what is widely believed to be one of 
the largest extant populations of steelhead in the ESU (the Sespe Canyon population).  The run 
size of upstream migrants was one adult in each of 1994 and 1995, two adults in 1996, and no 
adults in 1997.  The operation of the counting trap (but not the fish ladder) was discontinued in 
1998 at the request of NMFS (the fish ladder itself is currently dysfunctional due to changes in 
flow patterns of the river).  

 

Harvest impacts 
 

Harvest of steelhead in West Coast ocean fisheries is a rare event (M. Mohr, 
NMFS, pers. commun.).  Freshwater sport fishing probably constitutes a larger impact. 

 
CDFG (2002) describes the current freshwater sport fishing regulations for 

steelhead of the southern ESU.  The regulations specify that all wild steelhead must be 
released unharmed.  Summer-fall catch-and-release angling is allowed in Piru Creek 
below the dam; San Juan Creek (Orange County); San Mateo Creek (one section); Santa 
Margarita River and tributaries; and Topanga Creek.  Year-round catch and release is 
allowed in the San Gabriel River (below Cogswell Dam); and Sespe Creek and tributaries 
(all of the above are historical steelhead streams).  Year-round trout fisheries are allowed 
in Calleguas Creek and tributaries (limit 5); Piru Creek above the dam (limit 2); San Luis 
Rey River (limit 5); Santa Paula Creek above the falls (limit 5); the Santa Ynez River 
above Gibralter Dam (limit 2); Sisquoc River (limit 5); and Sweetwater River (limit 5).  
With the possible exception of the Sisquoc River, these take-fisheries appear to be 
isolated from the ocean by natural or human-made barriers.  Except for Calleguas Creek 
and possibly the Sweetwater, the above drainages are listed as historic steelhead streams 
by Titus et al. (MS).  It is certainly possible that some currently harbor native trout with 
the potential to exhibit anadromy.
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Table B.2.9.2. Presence of steelhead in the lower Santa Ynez River system (*caught in upstream migrant trap). 

Tributary 

R
ed

ds
 

<6
” 

>6
” 

Sm
ol

ts
 

A
du

lts
 

U
ns

pe
c 

Year 
(spr.) Source 

Salsipuedes/El Jaro  Y Y Y Y*  1994 Hanson 1996 
    Y Y*  1995 Hanson 1996 
 Y Y Y Y Y*  1996 Hanson 1996, Engblom 1997 
 Y Y Y Y Y*  1997 Engblom 1997 
 Y Y Y  Y*  1998 Engblom 1999 
 Y Y Y  Y*  1999 Engblom 1999 
     Y*  2000 Engblom 2001 
  Y Y Y Y*  2001 Engblom 2001 
Hilton Creek  N N  Y*  1994 Hanson 1996 
  Y Y† Y Y*  1995 Hanson 1996 
    N Y*  1996 Hanson 1996, Engblom 1997 
 N Y Y N Y*  1997 Engblom 1997 
 Y Y   Y*  1998 Engblom 1999 
     N*  1999 Engblom 1999 
  Y Y  Y*  2001 Engblom 2001 
Alisal Creek  Y Y  Y*  1995 Hanson 1996 
Nojoqui Creek  N N  N*  1994 Hanson 1996 
    N N*  1995 Hanson 1996 
    N   1997 Engblom 1997 
  N Y  Y*  1998 Engblom 1999 
     N*  1999 Engblom 1999 
Quiota Creek (& trib) Y  Y  N*  1995 Hanson 1996 
  Y Y    1994 Hanson 1996 
  Y     1998 Engblom 1999 
  Y Y    2001 Engblom 2001 
San Miguelito Creek  Y Y    1996 Hanson 1996 
 Y   Y   1997 Engblom 1997 
  Y  N N*  1998 Engblom 1999 
 Y   N N*  1999 Engblom 1999 
Mainstem/Hwy 154  Y Y    1995 Hanson 1996 
  Y Y    1996 Hanson 1996 
     Y  1994 Hanson 1996 
  Y Y    1998 Engblom 1999 
 Y      1999 Engblom 1999 
  Y Y    2001 Engblom 2001 
Mainstem/Refugio  Y Y    1995 Hanson 1996 
  N Y    1996 Hanson 1996 
  Y Y    1998 Engblom 1999 
 Y N Y    1999 Engblom 1999 
  Y Y    2001 Engblom 2001 
Mainstem/Alisal reach  Y Y    1995 Hanson 1996 
  N Y    1996 Hanson 1996 
  Y Y    1998 Engblom 1999 
  Y Y    1999 Engblom 1999 
  Y Y    2001 Engblom 2001 
Mainstem/Cargasachi  N N    1995 Hanson 1996 
  N N    1996 Hanson 1996 




